A patient is described who showed several dissociations between oral and written language processing after bilateral retrorolandic vascular lesion. Dissociation was firstly between abolished auditory comprehension and preserved written comprehension and then involved confrontation naming, clearly superior in the written modality. The third striking dissociation involved oral output; spontaneous speech, although fluent and weil articulated, consisted of neologistic jargon, while reading aloud was clearly superior though not perfect. Data are discussed with reference to a cognitive model of word processing. The pattern of dissociation in word production may be due to a failure in retrieving the phonological word form from the semantic system.
There have been occasional reports of patients whose reading aloud or writing or both appear better preserved when compared to wellarticulated but otherwise disrupted or incoherent oral naming and spontaneous speech.1 2 According to the Wernicke-Lichtheim model, the only case in which such a dissociation should occur is in transcortical aphasia, where the centre for concepts is thought to be cut off from sensory areas. Reading aloud (or repetition) may be accomplished by an intact connection between sensory and motor areas. The model, however, cannot explain a patient featuring this behaviour but in whom comprehension of written language is present. This report provides an explanation of such a pattern.
lesion occupied the left sylvian region, including the frontal lobe. Posteriorly the lesion showed fuzzy limits extending to the parietal lobe, both superficially and deeply. On discharge she was free of symptoms and, according to relatives, her language production and comprehension were normal.
On the second admission, neurological examination was normal apart from some neuropsychological signs. A second CT scan (December 1985) was essentially unchanged on the left side while a new area of hypodensity affected the right parietal lobe. A nuclear magnetic resonance (NMR) scan showed numerous artefacts because of her poor collaboration, but the resulting pattern was consistent with that observed on the CT scan (figure).
GENERAL NEUROPSYCHOLOGICAL EXAMINATION
The patient was oriented in time and place. On the Edinburgh handedness inventory for righthandedness she scored 10/10. Her collaboration in the tests was good except when auditory tests were performed. Initially she showed a severe anosognosia which gave way to a partial awareness of her deficit over a few days. On the Raven matrices (RCPM 47) her score was 18/36 (this score corresponds to the mean of an unselected population with left hemisphere Case report A 65 year old right-handed housewife with five years' education and no history of disorders in reading acquisition was admitted in November 1985 to the department of Neurology, University of Padova, for evaluation and treatment of language disturbances of sudden onset. Ten months previously she had been admitted to a medical ward of the same hospital because of a sudden onset episode of lack of muscle tone Oral and written naming -The patient could not recite any of 21 letters or numbers from 1 to 20; but on the same tests her written performance was flawless. Oral naming for pictures belonging to different semantic categories was nearly impossible (1 out of 40 for pictures, 1 out of 10 for real objects, and 0 out of 12 for body parts). Written naming was fairly well preserved: she was able to write the correct name for 19 out of 20 pictures (taken from the collection of 40 pictures used for oral naming) and eight out of 10 objects (same objects used for oral naming). In oral naming tasks most of the errors consisted of neologisms while in written naming tasks the few errors were of single grapheme omissions or substitutions, resulting in an identifiable nonword. She was also able to write sentences in answer to questions.
Reading performance-Contrary to spontaneous speech, her reading aloud was almost unaffected. Her letter naming was correct for the whole Italian alphabet (21 out of 21), though letter sounding could not be evaluated because of her inability to understand the task. The patient was asked to read aloud 15 syllables composed of CV (5) Discussion This patient's severely disturbed speech output and auditory comprehension contrasted with her good performance for written material: written comprehension. Her written naming and reading aloud were, if not flawless, clearly superior to other language skills. The dissociation on the productive side is difficult to explain in relation to neurological models of language processing7 in which reading aloud and reading comprehension are held to result from a phonological mediation process. Current models of single word information processing should be considered.8 Our patient's speech output deficit (at least the "negative" symptom-that is, the anomia) may be attributed to a difficulty in accessing her intact phonological word form level from the semantic system. Evidence of a relatively undisturbed access from the visual modality to (and of the intactness of) the semantic system comes from her largely spared reading comprehension. Intactness of the semantic system is also proved by her ability to deal with semantic anomalies and to match written words to the corresponding pictures as well as to semantically related pictures. On the other hand her ability to read aloud seemed to show relatively well-preserved ability at the level of the phonological word form. In fact her ability to respect the proper word stress, especially in cases in which a rule-based guess would fail, appears to be an indication of a fully working phonological word form level. This finding, along with the fact that reading was fairly fluent but with some difficulty in reading non-words suggests that she did not rely completely on the print to sound conversion system. Her reading aloud may have been accomplished by a direct connection from the orthographic entries to the phonological word form. An alternative explanation could be found in Saffran's hypothesis that lexical access may occur on the basis of partial phonological information.9 In our case the combined action of a partially disturbed print to sound conversion system and of a partially interrupted output from the semantic system might, nevertheless, succeed in activating the phonological word form; this explanation would eliminate the necessity of postulating a lexical route that bypasses the semantic system. A comparatively less disturbed access from the semantic system to the orthographical word form level seems to account for her superior written naming. Evidence for such a direct way from the semantic system to the orthographical word form level has been recently provided."0 Within this picture a key question then remains about where our patient's neologisms (the positive symptom) come from. The available data seem to suggest that her neologisms may be interpreted as a difficulty in activating lexical units in the phonological word form level from the semantic system. As the semantic system cannot feed the phonological output lexicon with proper information, it seems possible that it ends by activating a set of rules normally limited to check the plausibility of phonemic sequences independently of their meaning."
In our patient the location of the cortical areas critical for language processing seemed to be deviant from the normal pattern, suggesting a large involvement of the right hemisphere. In fact, despite her right handedness, she did not apparently become aphasic after her first left sided lesion. Although minor, subclinical aphasic symptoms may have been present at this stage, a severe aphasia as seen in the course of the present investigation should have been noticed. Instead she developed her full blown symptomatology when subsequently injured in the right hemisphere. This sequence of events may indicate the role of the nondominant hemisphere in understanding written language. A patient reported by Heilman et al'2 although unable to repeat, name, and understand spoken language, showed a spared written language comprehension after a left hemisphere lesion that was abolished after a subsequent right sided lesion. The authors proposed that reading comprehension may be partly accomplished by the non-dominant hemisphere (for related views see"3 14) Our patient's preserved reading comprehension and reading aloud ability, persisting even after a right temporal-parietal lesion, suggests that further studies are necessary before reaching a definite conclusion on the role of the nondominant hemisphere in reading.
